NOVEMBER/DECEMBER 2023 


CMA42 — MECHANICS 


Time : Three hours Maximum : 75 marks 


5. 


SECTION A — (10 x 2= 20 marks) 
Answer ALL the questions. 


What is tension? 

QUAE creme creen ? 

State Lami’s theorem. 

orlar Coimsass gam). 

Define moments of the couple. 

Masur mui AGUUs Meer wu. 
Write Varignon’s theorem. 

Gaillsenciicin Commseans Tyas. 


Write down the centre of gravity of a right circular 
cone. 

eG Cpiatrs milar Yellin mougas 
YSIS. 
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6. Write the formula for finding the mass centre. 


Gung eran wow sreiushsren HAAD rya. 
T7. Define speed. 
Gaisb wwrup. 
8. Write down the Newton’s first law of motion. 
Au ali apse Quis AAMU ryss. 
9. What is a projectile? 


Qe aAA rinmi eira? 


10. Write the maximum range of a projectile down the 
inclined plane. 


90 ssi smisao Gy QmsGbCurg as 
BUGUGMEorE ygs. 


SECTION B — (5 x 5 = 25 marks) 


Answer ALL the questions. 


11. (a) Find the magnitude and direction’ of the 
resultant of F; and Fy. 


F, wim F, ot Amama Slensuden aTa 
Diyib Slaneuv<enen srar. A 


Or 
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18. 


19. 


20. 


Find the centre of gravity of a hemispherical shell. 
odoin seo7éCanensher yoMuStiy wob 
BTS. 


Find the components of velocity and acceleration 
of a particle in the radial and transverse 
directions. 

PG gaali engisaifled Aouphler HonsGasswd ob 
YOsssIacr aysGam_G@ Aos wib 
GpsssCar_O Aonevlend sans. 


Show that the path of the projectile is a parabola. 


6 auri o@eunséGb urs vUgaionarusnd 
AG crown Hey. 
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(b) 


(b) 


Show that the resultant of two forces sec B, 
see C acting along the sides AB, AC of a 
triangle ABC is a force tanB+tanC acting 
along AD, where D is the foot of the 
perpendicular from A on BC. 


2G wsCsreamb ABC -6r ussieét AB, AC 


af Gu Geweu@is AQ aleescdr sec B, 


sec C et Amma AD apura Asoand P 
Ales tanB+tanC ams sn As. D aag 
A Amba BC-cr Cod 2am Csmessior 
Al ULITS OTE. 


Prove that a system of coplanar forces reduce 
either to a single force or to a single couple. 
2G am Menssaler sonny ge sal 
Aaeuns Agd Cury aa sa Amare 
apd cron hA. 
č Or 
P and Q are two like parallel forces, if P is 
moved parallel to itself through a distance 
x, show that their resultant moves through 
Px 

P+Q° 
P, Q adua gås g0 Goan Amesi AAD 
Paap dwrw aG Qoanwrs x sere 
SITS FStSSUULL MO Been anpemora P, Q 

Px 


are Aenesafler Airey PG Bore, Syb 


a distance 


HFG cos sm_Ga. 
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13. 


14. 


15. 


(a) 


(b) 


(a) 


(b) 


(a) 


Find the mass centre of solid right circular 

cone? . 

Gpr mbar wou Quran arene. 
Or 


Find the centre of mass of a triangular 
lamina. 


20 YsCarems ss yi Aumo smwwd 
STATS. 


Prove that the resultant velocity is equally 
inclined to the given velocities of equal 
magnitudes. 
Amay S\osGaisid D amaire 
Gen@ésuul_ Sloe Gashisense emis 
soid AGG cro seni. 

Or 


If a point moves so that its angular velocities 
about two fixed points are the same. Prove 
that it describes a circle. ; 
e6 yim pab Gun QG Amaw 
yarasa ssi Garan Sone Gaisid. swb 
aad as PG UL ADA erib crear 
Ayas. 


Find the sum of the kinetic energy and 
potential energy for a projectile. 


26 aAA Quss soma wpb flaw 
wimi AEN srana. 


Or 
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(b) 


A particle projected at an angle @ with a 
velocity u and it strikes up an inclined plane 
of inclination 2 at right angles to the plane. 
Prove that 


2u 
el +3sin? Z 


2u” sin B 


ii) R= : 
© e(l+3sin2 p) 


aGsremb æ cre Gasb u Gane) 
sriGsramb B oc gm sagðar Bay 
awdu aAA sagdar 8a) 
QemiGCsronssico Crongidlmg erei 


@.T= 


6) T= 2u, 
g1 +3sin? 2 
Qu? si 
ORE 2u” sin 2 


all +3sin? B) 


SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 


State and prove Lami’s theorem. 
amiuiler Cobnsons sah boas. 


Find the resultant of two parallel forces acting on 
a rigid body. 


-Q® Sly pées Gur@eie bg GeuauGd Bo 


Qocnidlassailer Mencroncus seine. 
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